® 


J 


Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 


© Pubfication number 


0 380 735 

A1 


EUROPEAN PATENT APPLICATION 


© Application number: 89103680.8 
© Date of filing: 02.03.89 


© mtCi.S:B21F 45/12, A01K 83/00, 
C23C 16/30 


© Priority: 0a0£89JP 26059/89 

© Applicant Furuta, Yoshikazu 

116, Takirocho 6-chome 

© Date of publication of application: 

Tajima-shi Gifu-ken(JP) 

08.08.90 Bulletin 90/32 

© Inventor Furuta, Yoshikazu 


0 Designated Contracting States: 

116, Takiro-cho 6-chome 

DEFRGBfTSE 

Tajima-shi Gifu-ken(JP) 


© Representative: Blumbach Weser Bergen 


Kramer Zwimer Hoffmann Patentanwalte 


Radeckestrasse 43 


D-8000 MUnchen 60(DE) 


© Fishhook and producing method of the same. 


© A fishhook is composed of a metallic base mem- 
ber (11) having a shank (1a). a bend (1b) and a point 
(1c), and a TIC film layer (He) formed on the base 
member by chemical vapor deposition. The fishhook 
has peaked projections (1e) for preventing bait from 
coming off the fishhook. The fishhook is produced 
by forming peaked projections in the surface of a 
metallic base member, sharpening one end of the 
base member to form a point, bending the base 
member into a fishhook-like shape, hardening the 
bent base member, ultrasonic cleaning the surface 
of the hardened base member, and contacting the 
cleaned surface of the base member with a mixture 
gas containing evaporated titanium tetrachloride at a 
high temperature. 
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FISHHOOK AND PRODUCING METHOD OF THE SAME 
BACKGROUND OF THE INVENTION SUMMARY OF THE INVENTION 


Field of the Invention 

The present invention relates to a fishhook and 
a producing method of the same. 

Description of the Prior Art 

There has been required to provide a fishhook 
having excellent wear resistance and corrosion re- 
sistance, and provided with a sharp point, which 
can prevent bait from coming off during fishing. 

Conventionally, the fishhook is produced by 
cutting a wire or rod-like base member made of a 
metallic material such as carbon steel, stainless 
steel and the like to have a predetermined length, 
sharpening a point, and a barb if provided, bending 
into a fishhook-like shape, hardening and temper- 
ing the fishhook-like base member, surface-treating 
by sandblasting, and plating the obtained surface- 
treated body with chrome, gold, brass or the like to 
increase corrosion resistance. 

However, the thus produced conventional fish- 
hook is short of hardness. During using, the con- 
ventional fishhook gradually wears to allow a fish, 
after initially being caught, to escape from the 
fishhook. 

Moreover, the plated outer surface of the fish- 
hook is porous so that the corrosion resistance is 
insufficient. 

This results in the conventional fishhook often 
rusting while transported by sea even if packed, 
and while stored in the factory for a long period 
after produced. 

We. inventors have intensively studied to im- 
prove the wear resistance and the corrosion resis- 
tance of the fishhook. And we have succeeded in 
remarkable improvement in wear resistance and 
corrosion resistance of the fishhook by forming a 
surface layer of hard metallic compound such as 
TiC. TiN. Ti(C.N) and the like by chemical vapor 
deposition in place of plating with chrome or the 
like. (U.S. Serial No. 07.-222.081) 

However, there have never been found effec- 
tive measures for preventing bait from coming off 
the fishhook. 

In case of the conventional fishhook, bait ini- 
tially fixed to the fishhook is liable to come thereoff. 
So. every time the bait comes off the fishhook, new 
bait must be fixed to the fishhook. 


It is an object of the present invention to pro- 

5 vide a fishhook having excellent wear resistance 
and corrosion resistance, which can prevent bait 
from coming off during fishing. 

It is another object of the present invention to 
provide a method for producing a fishhook having 

to excellent wear resistance and corrosion resistance, 
which can prevent bait from coming off during 
fishing, with high productivity. 

Tne fishhook according to the present invention 
is composed of a metallic base member and at 

is least one film layer for coverig the surface of the 
metallic base member, which is formed of hard 
metallic compound by chemical vapor deposition. 
And the surface of the fishhook is formed uneven. 
This fishhook is obtained by forming the sur- 

20 face of a wire or rod-like base member uneven, 
cutting the base member into a base member 
having a length corresponding to that of an objec- 
tive fishhook, sharpening one end of the cut base 
member to have a point, bending the base member 

25 into the shape like an objective fishhook, hardening 
and tempering the bent base member, ultrasonic 
cleaning the surface of the hardened and tempered 
base member, and forming at least one film layer 
made of hard metallic compound by chemical va- 

30 por deposition. It is preferable to harden and tem- 
per the obtained fishhook. 

Examples of the metallic compound for forming 
the film layer of the fishhook of the present inven- 
tion include TiC. TiN. Tl(C.N) and AI2O3. These 

35 metallic compounds are hard and excellent in wear 
resistance. The at least one film layer may be 
either a single layer or a plurality kind of layers 
piled on each other. The most important char- 
acteristic of the fishhook of the present invention is 

40 that the surface thereof is formed uneven. The 
uneven surface of the fishhook enables the secure 
retention of bait without coming off the fishhook. 

The unevenness of the surface of the base 
member of the fishhook is provided by forming a 

45 plurality of projections or projecting ridges. The 
surface treating prior to the chemical vapor deposi- 
tion is performed by ultrasonic cleaning in place of 
the conventional sand blasting. By virtue of the 
ultrasonic cleaning, oils or the like adhered to the 

so base member can be removed and the surface can 
be activated without any occurrence of scratches or 
breaks of the sharpened point. 

The chemical vapor deposition can be per- 
formed with good work efficiency by contacting the 
base member of the fishhook with a mixture gas 
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containing a metaJ haiide vapor gas within a high 
temperature furnace of about 800 to 1000* C. This 
chemical vapor deposition enables the formation of 
a single or multiple film layers of a uniform small 
thickness and high density with good adhesion to 
the base member. The thickness of each film layer 
is in the order of several microns, and in the 
surface of each film layer is maintained uneven- 
ness substantially identical with that of the base 
member. 


BRIEF EXPLANATION OF THE DRAWINGS 


Fig. 1 is a front view of an example of a 
fishhook according to the present invention; 

Figs. 2, 3 and 4 are cross sectinai views of 
examples of a fishhook according to the present 
invention, respectively, each being taken along the 
line IMI of Fig. 1. 

DETAILED DESCRIPTION OF THE EMBODI- 
MENTS 


Hereinafter we will explain the present inven- 
tion in accordance with several examples with ref- 
erence to the drawings. 

As shown in Fig. 1, a fishhook 1 has a shank 
1a, a bend 1b, a point 1c and an eye Id. A plurality 
of peaked projections 1e are formed in the entire 
surface of the fishhook 1 in the longitudinal direc- 
tion thereof. 

As shown in Fig. 2, the fishhook 1 is composed 
of a base member 11 and a film layer 12a formed 
by chemical vapor deposition so as to cover the 
base member 1 1 . The base member 1 1 is made of 
steel, for example carbon steel and stainless steel. 
The film layer 12a is made of hard metal com- 
pound such as TiC, TIN. Ti(C.N) and AI2O3. A 
plurality of projections 11 e are formed in the sur- 
face of the base member 11, and projections 1e of 
substantially the same shape as the projections 
11e project from the film layer 12a. 

Hereinafter, we will explain the method for pro- 
ducing the fishhook 1 having the above-described 
structure. 

A rod-like base member of 0.5mm to 10mm in 
diameter is formed of carbon steel by drawing. A 
die for drawing is provided with a plurality of con- 
cave grooves. The drawn base member has a 
plurality of projecting ridges spaced from each 
other in the longitudinal direction thereof. 

These projecting ridges are crushed by press 
working with the exception of predetermined por- 
tions. This results in the projections 1e being 
formed in uncrushed predetermined portions. 


Then, the base member with the projections 
11e is cut to have a predetermined length cor- 
responding to that of the fishhook 1. In one end of 
the obtained base member 1 1 is formed the sharp 
5 point 1c by polishing or press working, and in the 
other end of the base member 11 is formed the 
eye 1d. 

Next the base member 11 having the sharp 
point 1c and the eye 1e is subjected to bending to 

ro have a fishhook-like shape. The bent base member 
1 1 is subjected to hardening and tempering. 

On the thus obtained base member 11 is 
formed the film layer 12a in the following manner. 
In forming the TiC film layer 12a, at first the 

15 base member 1 1 is cleaned by ultrasonic cleaning. 
Then, the cleaned base member 11 is heated in 
hydrogen gas to remove remaining oils or the like 
from the surface of the base member 11 and 
activate the surface thereof. Next the activated 

20 base member 11 is heated in high temperature 
mixture gas of evaporated titanium tetrachloride as 
metal haiide with hydrogen gas and methan gas at 
about 1000* C. in this step, the mixture gas reacts 
on the surface of the base member 11 to form the 

25 TiC film layer 12a thereon. TiC film layer shows 
dull gray and has a hardness(Hv) of 3200 at a 
normal temperature. Accordingly, it exhibits excel- 
lent abrasion resistance. The obtained TiC film 
layer 12a is firmly joined to the base member 11. 

30 In forming the TiN film layer, the base member 
11 is cleaned and activated in the identical manner 
with the case of the TiC film. Then, the acitvated 
base member 11 is heated in a mixture gas of 
evaporated titanium tetrachloride with hydrogen 

35 gas and nitrogen gas at about 800 to 850/ C. This 
results in the mixture gas reacting on the surface of 
the base member 11 to form the TiN film layer 
thereon. TiN film layer shows shiny gold and has a 
hardness(Hv) of 2450 at a normal temperature. TiN 

40 film layer is excellent in both oxidation resistance 
and lubrication characteristic. 

In forming the Ti(C.N) film layer, the base 
member 1 1 is cleaned and activated, and then, the 
activated base member 11 is heated in a mixture 

45 gas composed of evaporated titanium tetrachloride, 
methane gas, hydrogen gas and nitrogen gas at 
about 800 to 1000* C. This results in the mixture 
gas reacting on the surface of the base member 1 1 
to form the Ti(C.N) film layer thereon. 

50 Ti(C,N) is a solid solution of TiC and TiN, and 
the composition of T1(C.N) can be voluntarily 
changed by changing the ratio of methane gas and 
nitrogen gas within the mixture gas. T1(C,N) has 
both properties of TiC and TIN. 

55 Aluminum oxide is excellent in both oxidation 
resistance and abrasion resistance so as to be 
preferably used as the material for the film layer of 
the fishhook. However, it is technically difficult to 
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form an aluminum oxide film layer directly on the 
surface of the base member 11. Accordingly, as 
shown in Fig. 3, the TiC film layer 12a is previously 
formed on the surface of the base member 1 1 . and 
an aluminum oxide film layer 12d is formed on the 
Tic film layer 12a. 

Namely, the base member 1 1 on which the Tic 
film layer 1a is formed, is heated in a mixture gas 
of evaporated aluminum chloridefAlCIa), carbon 
dioxide gas and a small amount of hydrogen gas at 
about 1000*C. This results in the AI2O3 film layer 
12d being formed on the Tic film layer 12a AI2O3 
film layer shows silvery white and has a hardness- 
(Hv) of 2380 at a normal temperature. 

In the fishhook shown in Fig. 4, a TiC film layer 
12a. a Ti(C.N) film layer 12b and a TIN film layer 
12C are successively formed on the base member 
11. 

This fishhook is excellent in lubrication char- 
acteristic, oxidation resistance, and abrasion resis- 
tance. 

The fishhook of the preceding examples is not 
provided with a barb near the point thereof. How- 
ever, the present invention is applicable to the 
fishhook provided with the barb. 

The shape of the projections formed in the 
surface of the fishhook is not limited to that of the 
fishhook of the present embodiment. Such a shape 
as to prevent the bait from coming off the fishhook 
will do. For example, projecting ndges can be 
formed in the surface of the fishhook in the periph- 
eral direction thereof so as to be spaced from each 
other by a predetermined distance in the longitudi- 
nal direction thereof. 

The fishhook of the present invention is supe- 
rior to the conventional fishhook in both oxidation 
resistance and abrasion resistance owing to the 
provision of the film layer. Therefore, the fishhook 
according to the present invention can be used for 
a long period of time. The uneven surface of the 
fishhook acts to prevent the bait from coming off 
the fishhook, and accordingly can save trouble of 
frequently refixing bait to the fishhook during fish- 
ing. 

As described above, according to the present 
invention, the film layer is formed by chemical 
vapor deposition. This method is excellent in work 
efficiency so as to be suitable to mass production. 

Moreover, because the surface treatment prior 
to the formation of the film layer is performed by 
ultrasonic cleaning, the sharpened point is pre- 
vented from being scratched or broken during sur- 
face treatment. 

In addition, because the chemical vapor depo- 
sition enables the formation of a uniform and thin 
film layer, the projections formed in the surface of 
the base member are covered with the film layer 
without change in shape. 


Claims 

1. A fishhook composed of a metallic base 
member (1 1 ) having a fishhook-like shape provided 

s with a shank (1a), a bend (16) and a point (1c), and 
at least one film layer (12a) made of a hard metal- 
lic compound formed on said base member by 
chemical vapor deposition, said fishhook having an 
uneven surface. 

10 2. A fishhook according to claim 1, wherein 
said metallic base member has an uneven surface, 
and said film layer is formed on said uneven sur- 
face of said metallic base member. 

3. A fishhook according to claim 2, wherein 
15 said uneven surface of said metallic base member 

has a plurality of projections (11e). 

4. A fishhook according to claim 1, wherein 
said at least one film layer is composed of a single 
or multipe film layers, each of which is made of a 

20 material selected from the group consisting of TiC, 
TiN and T1(C,N). 

5. A fishhook according to claim 4. wherein 
said at least one film layer is further composed of 
an AI2O3 film layer formed on said single or mul- 

25 tiple film layers. 

6. A method for producing a fishhook, compris- 
ing the steps of: 

forming a surface of one of a wire-like metallic 
base member and a rod-like metallic base member 
30 to have unevenness; 

cutting said base member to have a length equal to 
that of the fishhook: 

sharpening one end of said cut base member to 
form a point; 

3S bending said base member having said point into a 
fishhook-like shape; 
hardening said bent base member; 
untrasonic cleaning said surface of said hardened 
base member; and 

40 contacting said cleaned surface of said base mem- 
ber with a mixture gas containing evaporated metal 
halide at a high temperature thereby to form at 
least one film layer made of a hard compound of a 
metal in said metal halide on said base member. 

45 7. A method according to claim 6, wherein one 

of said wire-like metallic base member and said 
rod-like metallic base member is formed by draw- 
ing, and unevenness is formed in a surface of said 
metallic base member by press working. 

50 8. A method according to claim 6, wherein said 
mixture gas further contains at least one of nitrogen 
gas and methane gas. 

9. A method according to claim 8, wherein said 
metal halide is titanium tetrachloride whereby at 

55 least one film layer made of a material selected 
from the group consisting of TiC, TiN and Ti(C.N) 
is formed on said base member. 

10. A method according to claim 6, further 
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comprising the step of contacting said at least one 
film layer with another mixture gas containing an- 
other evaporated metal haiide at a high tempera- 
ture thereby to form a film layer made of a hard 
compound of a metal in said another metal haiide* 5 
on said at least one film layer. 

11. A method according to claim 1Q, wherein 
said other metal haiide is aluminum chloride, said 
mixture gas further contains carbon dioxide gas 
whereby a film layer made of AbOs is formed on io 
said at (east one film layer. 
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